Introduction
There is only a little known about the flavonoids of fig (Ficus carica) . We know only o f one work which deals with the anthocyanin content o f the fruit [1] . During our investigation of grape juice adulteration we found two C-glycosides in figs (Scheme 1). This paper reports the isolation, identification and quantitative determination of the two flavonoids.
Materials and Methods

Plant material
Air dried fig leaves from Egypt were taken for the isolation of flavonoids by preparative HPLC.
Quantitative determ ination of the glycosides was performed also for leaves of turkish and french figs R eprint requests to Dr. K. H errm ann. 
Isolation o f the apigenin-di-C-glycosides
Leaves (240 g) were homogenized in methanol (2 1) using a mixer and a ultra-turrax. After extrac tion for 30 min at 40 °C the plant pulp was filtered and the extraction was repeated for a second time. The combined extracts were evaporated at 40 °C to about 50 ml in vacuo. Both glycosides were separ ated from the extract by preparative HPLC.
Apparatus: Preparative HPLC system LCX (Philips), injection valve: Rheodyne7125 with 2 ml sample loop, detection: UV 333 nm, solvent: I. 15% acetonitrile in 1% acetic acid, II. 38% methanol in 1% acetic acid, flow: 14m l/m in, column: 250 x 16 mm, LiChrosorb RP-18, 10 (am (Chrompack).
The fractions containing the C-glycosides were collected and lyophylisated. The purity of the com pounds was checked by analytical HPLC.
A second run with a methanol containing liquid phase was necessary to obtain a complete separation of the isomeric flavonoids.
Chemical identification
Time controlled enzymatic hydrolysis by means of a technical enzyme mixture often allows the determination of the molecular structure (partial hydrolysis) and the determination of the identity and ratio of the hydrolysis products (complete hydrolysis) [2] , In the case of the isolated fig-flavonoids no hydrolysis was observed.
U V-spectroscopy
UV-spectra in methanol, after addition o f shiftreagents [3] , were recorded with a SP 8-500 UV/VIS spectrophotometer (Philips).
NMR-spectroscopy
'H and l3C NM R spectra were recorded at am bient tem perature on a Bruker AM 300 N M R spec trometer, operating at 300 and 75 MHz respectively, with DMSO-d6 as solvent. Chemical shifts are reported in Ö values (ppm) relative to TMS and coupling constants in Hz.
FAB-MS
Negative ion mass spectra were recorded on a Kratos MS 50 S spectrometer with a Kratos FAB source. A Xenon atom gun was used at 9 KV. Glycerol was taken as matrix. Table I . UV -spectral data for a p igenin-6-C-/?-D-glucopyranosyl-8-C -a-L -arabinopyranoside and its isom er. 
Quantitative determinations
The quantitative determ inations were perform ed with: HPLC system LCX (Philips), injection valve: Rheodyne7125 with 10 jal sample loop, column: 250 x 4.6 mm, Shandon ODS-Hypersil, 5 urn (Gynkotek), detector: UV 333 nm, 1040 A HP (diode-array-detector) with HP 85 and HP 82 901 M flexible disc drive (Hewlett Packard), integrator: HP 3390 A (Hewlett Packard), solvent: A) 1% acetic acid, B) acetonitrile, 5% B in A to 30% B in A in 45 min, flow: 0.8 ml/min.
Results and Discussion
The compounds isolated were non-hydrolysable which suggested a C-glycosidic structure. Both glycosides showed identical ultravisible spectra, which is possible when both consist of identical aglycones with the same glycosidic linkage posi tions. The UV-spectrum in methanol showed typical absorptions for flavone glycosides (apigenin) ( Table I , [3] ).
The structures of the two com pounds were readily identified from their 'H-and l3C-NM R spectra. In each case only five aromatic protons were observed of which four were part of an A A' BB' spin system (schaftoside: H -2',6' 8.01; H -3',5' 6.90 ppm ; isoschaftoside: H -2',6' 8.10, H -3',5' 6.91 ppm) and an isolated singlet for H-3 (schaftoside: 6.77; isoschaftoside: 6.78 ppm).
These data were compatible with the substitution pattern of apigenin-6,8-di-C-glycoside. Doublets were observed for the anom eric sugar protons with 3(H,H) values characteristic of the T able II. i3C -N M R data o f both C-glycosides in D M S O -d 6. A = iso sch afto sid e, B = schaftoside. c -r /?-D-glucoside and oc-L-arabinoside configurations (schaftoside: H -l" ,H -r " 4.78 (.7=8.9), 4.70 ppm (J = 9.7 Hz); isoschaftoside: H -l" ,H -r " 4.77 (7 = 9.4), 4.67 ppm (J = 8.2 Hz)).
The 'H noise decoupled l3C N M R spectra showed 11 carbon signals in the sugar region (hexose and pentose) and 15 carbon signals for the aglycone. The number of protons carried by each carbon were determined using the INEPT method [4] , which allowed immediate assignment of the prim ary carbon signals. Signal assignments for both glyco sides are given in Table II and are identical with those reported for apigenin-6-C-/i'-D-glucopyranosyl-8-C-a-L-arabinopyranoside [5] and its WesselyMoser rearrangement isomer [6] , These results were confirmed by negative ion FAB mass spectroscopy, a very useful m ethod for the mass spectrometric characterization of con jugates when the sugar and aglycone m oieties are bound via oxygen.
As well as intense deprotonated molecular ions characteristic sequence ions are also found in these cases.
The compounds isolated showed identical de protonated molecular ions (563 d) but no sequence ions. The masses 275, 367, 459 and 551 d can be assigned to glycerol adduct ions (matrix). In the case of O-glycosidic structure sequence ions should be detected at 269, 401 and 431 d (Figs. 1 and 2) . Their absence supports the di-C-glycosidic structure of both flavonoids. Both flavonoids can be separated by thin-layer chromatography on cellulose [6] . T heir different hRf-values allowed unam biguous distinc tion between the isomers (15% acetic acid: schafto side hRf = 46, isoschaftoside hR f = 34).
The C-glycosides are present in relatively high concentrations in the analyzed fig leaves. Lower, but still considerable amounts, are located in the fruit (Table III, Fig. 3 ).
These glycosides have already been described in different plants (e.g. Compositae [7, 8] , Poaceae [9] , Commelinaceae [10] , Cyperaceae [11] but not in fig  (Moraceae) ). 
